chloride, Epstein-Barr virus, genetic factors, and ionizing radiation. [12] Neuroimaging plays a key role in the clinical management of patients with brain tumors. A neuroimaging technique gives an opportunity to integrate functional, hemodynamic, and anatomic information into the evaluation of brain tumor patients. These imaging modalities are being used for presurgical diagnosis and grading of brain tumors, to monitor and to assess the treatment response and prognosis. [13] Computed tomography (CT) and magnetic resonance imaging (MRI) play a very important role in the diagnosis of intracranial tumors because of their high sensitivity. Their high-positive and low-negative predictive values also make them reliable noninvasive diagnostic tools, especially when the tumor is difficult to access for biopsy. [14] MRI is considered to be the primary imaging modality in brain tumor patients because of its superior contrast resolution, high sensitivity, and lack of ionizing radiation. However, MRI is costly and not readily available in developing countries such as Nigeria. Conversely, CT is sensitive, relatively cheap, and readily available. We sought to determine the patterns of CT findings in patients diagnosed with brain tumor using CT in the study locality which will help in the treatment planning for the diagnosed patients.
mateRials and methods

Study design
Brain CT records of 40 patients referred to the Department of Radiology, Federal Neuro-Psychiatric Hospital, Maiduguri, Nigeria, from January 2016 to August 2018 with a CT diagnosis of "brain tumor" based on CT appearances coupled with clinical information were retrospectively reviewed. Data were retrieved from radiological information systems and a CT archive where all the CT reports and the images, respectively, were stored. All the CT examinations were carried out on a 16-detector CT (Brightspeed ® , General Electric, Waukesha, WI, USA).
Ethical considerations
In line with the Helsinki Declaration, ethical approval for this study was obtained from the Human Research Ethical Committee of the Federal Neuro-Psychiatric Hospital, Maiduguri (approval No. FNPH/GEN/092/VOLII) on December 22, 2015. In addition, written informed consent was obtained from each patient/relative after the interpretation of the images.
Data collection
The reports and images were reviewed by two radiologists and an experienced radiographer.
Data analysis
Descriptive statistics (frequency and percentage) were used to analyze the data, and statistical analysis was performed using the Statistical Package for the Social Sciences software version 22.0 (IBM, Armonk, NY, USA).
Results
In total, 40 brain tumor cases were reviewed, comprising 17 cases (42%) who were male, with a male-to-female ratio of 1:1.5. Their age range was 2-70 years (28.4 ± 20.2 years).
Tumor location
Extra-axial and intra-axial tumors were numbered 9 (22%) and 31 (78%), respectively [ Figure 1 ]. Out of the nine (22%) extra-axial tumors, one (2%) was infratentorial, whereas the remaining eight (20%) were supratentorial. For the intra-axial tumors, 11 were in the frontal lobe (28%), whereas the parietal lobe and cerebellum had four (10%) each. There was one frontoparietal and one ventricular mass (2%) as shown in Table 1 .
Tumor density
Hypodensity and isodensity were found in 15 (38%) and 3 (8%) cases, respectively, whereas hyperdensity and mixed density were in 11 (28%) cases each [ Table 2 ].
A mass effect with ventricular compression was observed in 37 (93%) cases, of which 15 (40%) cases had mild compression of ventricles and midline shift (midline shift of <5 mm), 10 (27%) showed moderate mass effect (midline shift from 5 to 10 mm), and 12 (32%) with severe compression of the ventricle and midline shift (midline shift of >5 mm) [ Figures 2 and 3 ].
Diagnosis based on computed tomography finding
Of the 40 cases, 27 (68%) had specific findings and/or diagnosis, with eight (20%) meningioma comprising the highest proportion of intracranial tumor, whereas 13 (32%) of the findings were nonspecific (a longer differential diagnosis), as shown in Table 3 .
disCussion
CT is very sensitive in detecting brain lesions with high-positive predictive value and low-negative predictive value. This makes CT a very reliable diagnostic tool, especially when a tumor is difficult to access for biopsy. [10] However, CT scans have low specificity for brain tumors, thus definitive diagnosis can only be confirmed by histological examination of the brain tissue samples obtained either through a brain biopsy or surgery. [14] In this study, the mean age of the patients was 28.4 ± 20.2 years, with a male-to-female ratio of 1:1.5. Therefore, the finding that young and middle age groups had a higher prevalence of risk factors for brain tumor was probably due to the use of advanced technology. [15] This finding is in agreement with that of Soyemi and Oyewole [16] who reported a mean age of 36 ± 20.4 years, with a male-to-female ratio of 1:1.1 among brain tumor patients. A similar finding has been reported by Tuly [17] whose patients were at a mean age of 35.71 ± 1.09 years; however, the male-to-female ratio of 1.5:1 was contrary to the current study.
In this study, intra-axial tumors (78%) were more common than extra-axial tumors (22%). This finding correlates with the results of Karpagam and Vadanika [18] who reported 68% and 32% as intra-axial and extra-axial, respectively. A similar finding has been documented by Gowri and Anil [19] who reported 78% and 22% as intra-axial and extra-axial brain tumors, respectively.
In this study, intra-axial tumors affected the frontal lobe more than any other part of the brain. Up to 11 (28%) cases were located in the frontal lobe, while 4 (10%) were found in the parietal lobe and 4 (10%) in the cerebellum. Conversely, Tuly [17] reported that the pituitary gland as being the most affected part (55.4%), followed by the parietal lobe (18.2%) among brain tumor adult patients in the National Institute of Neurosciences and Hospital, Dhaka, in Bangladesh. In another study, the occipital lobe was the most affected part (10.8%) among brain tumor patients. [20] This variation could be due to In this study, hypodense tumors accounted for the highest proportion (38%) of cases, followed by hyperdense and mixed density, each constituting 28% of cases. This finding correlates well with the results of earlier studies by Preethi and Mariappan [21] and Haque et al. [22] who found that hypodense tumors constituted a greater proportion (38% and 53%, respectively) of cases.
In the present study, mass effect with various degrees of compression was observed in 37 (92%) cases. Out of the 37 cases, the number of mild, moderate, and significant compression was 15, 10, and 12, respectively. These findings are contrary to the results of the earlier studies that reported 68% and 51% cases, respectively. [23, 24] The reason may be likely to be because of the relatively small sample size (n = 40) compared with other studies (n = 100) and geographical variation.
ConClusion
In summary, the most common intracranial tumor in this study was meningioma, followed by astrocytomas. These findings are close to the results of earlier studies that reported astrocytomas as the most common finding followed by meningioma. [14, 16] A limitation of this study is the absence of histopathology facility within the hospital to confirm the CT findings. Despite this limitation, we are able to describe some of the patterns of a brain tumor using a CT scanner. It can be concluded from this study that among the different varieties of brain tumors in our study population, meningioma is the most common, the location of the tumor is commonly in the frontal lobe, and brain tumors are more common in females than males.
